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ABSTRACT

Coronavirus disease (COVID-19) is acommunicable disease and SARS-COV 2 is the causative agent of a potentially
fatal disease this is of exceptional international public fitness concern. Based on the large number of infected
people that were exposed to the most animal market in Wuhan City, China, its miles cautioned that this is in all
likelihood the zoonotic foundation of COVID-19. Person-to-individual transmission of COVID-19 infection led to
the isolation of sufferers that were eventually administered plenty of treatments. Extensive measures to lessen
the individual-to-character transmission of COVID-19 were implemented to govern the current outbreak. Special
interest and efforts to guard or reduce transmission have to be implemented in susceptible populations which
include children, health care providers and elderly people. In this review, the Pathophysiology and Epidemiology

of COVID-19 are highlighted.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), a
communicable disease caused by Severe
Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2). Firstidentified in December
2019 in Wuhan, Hubei province (China) and
has spread globally, leading to an ongoing
pandemic.' Recently, about 3.66 million
cases were reported over 187 countries and
territories, resulting in over 0.28 million
deaths. Over 1.19 million people recovered.
Common symptoms like fever, cough,
fatigue, shortness of breath and loss of
smell and taste.” While many of cases lead
to mild symptoms, some may attain viral
infection, multi-organ failure, or cytokine
storm.”® The time from exposure to onset
of manifestations is usually around 5 days
but may range from 2 to 14 days (Figure 1).

The virus primarily advances between
individuals during close contact, [a] often
through small droplets produced by
coughing, [b] sneezing and talking. The
droplets usually fall to the ground or onto
the surfaces rather than enduring in the
air over prolonged interval.® Individuals
can also become infected by touching a
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contaminated surface then touching their
face.” On surfaces, the number of virus
declines over time until it’s insufficient to
stay infectious, but it should be detected
for hours or days.” It’s most contagious
during the primary 3 days after the onset
of symptoms, although spread could also
be possible before symptoms appear and in
later stages of the disease.

The Standard procedure of diagnosis
is by real-time reverse transcription-
polymerase chain reaction (tfRT-PCR) from
a nasopharyngeal swab or throat swab. Chest
CT imaging can also be helpful for diagnosis
in individuals where there’s a high suspicion
of infection supported symptoms and risk
factors; although, guidelines don’t suggest
using it for routine screening (Figure 2).”

Recommended measures to forestall
infection include frequent hand washing,
maintaining physical distance from others
(especially from those with symptoms),
quarantine, covering coughs and keeping
unwashed hands off from the face."

Additionally, make use of a face covering
is usually recommended for those that
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suspect they possess the virus and their caregivers.
Recommendations for face-covering use by the common
public vary; requiring their use.!’ There’s limited proof
for or against the utilization of masks (medical or other)
in healthy individuals within the wider community.
According to the World Health Organization, there aren’t
any available vaccines nor specific antiviral treatments for
COVID-19. On 1 May 2020, the U.S. gave Authorization
to the Antiviral Drug ‘Remdesivir’ for individuals
hospitalized with severe COVID-19. Management
involves the treatment of symptoms, supportive care,
isolation and experimental steps. The World Health
Organization (WHO) announced the COVID-19
outbreak a Public Health Emergency of International
Concern (PHEIC) on 30 January 2020 and a pandemic
on 11 March 2020. Local transmission of the infection
has spread in most countries across all six regions of
WHO.

PATHOGENESIS

Lungs are affected by COVID 19 because the virus
accesses host cells via the enzyme angiotensin-converting
enzyme 2 (ACEZ2), which is most ample in type Il alveolar
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Figure 1: Representation of COVID-19 Clinical and
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Figure 2: Typical CT imaging findings and CT imaging of
rapid progression stage.?
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cells of the lungs (Figure 3)."* The virus uses a special
sutface glycoprotein a spike (peplomer) to attach to ACE2
and enter the host cell.” The density of ACE2 in each
tissue correlates with the severity of the disease in that
tissue and some have suggested that decreasing ACE2
activity might be protective.'*!

Another prospect is that increasing ACE2 using
Angiotensin II receptor blocker medications can be
protective and these hypotheses to be tested. As the
alveolar disease develops, respiratory failure may occur
and death may follow."

SARS-CoV-2 may additionally cause respiratory failure
by affecting the brainstem as other coronaviruses have
found to invade the central nervous system (CNS).
Whilst, the virus has been detected in cerebrospinal fluid
of post-mortem, the precise mechanism by which it
permeates the CNS remains unclear and involve invasion
of peripheral nerves shown the low levels of ACE2 in
the brain.'"”

The virus affects GI organs as ACE2 is amply expressed
in the glandular cells of the gastric; duodenal and rectal
epithelium,' endothelial cells and enterocytes of the
small intestine."”

The virus can cause acute myocardial injury and chronic
damage to the circulatory system.” An acute cardiac
injury was found in 12% of infected people admitted to
the hospital in Wuhan, China,” and is more frequent in
severe disease (Figure 4).”

Rates of cardiovascular symptoms are high, owing to
the systemic inflammatory response and immune system
disorders throughout the disease development, but

Figure 3: Human alveolar type Il cells infected with SARS-CoV.
Human type Il cells were isolated, cultured in vitro and then
infected with SARS-CoV. Viral particles are seen in double
membrane vesicles in the type Il cell.24
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acute myocardial injuries can also be linked to ACE2
receptors in the heart.”” ACE2 receptors are excessively
shown in the heart and are involved in heart function.*
A high incidence of thrombosis (31%) and venous
thromboembolism (25%) have been found in ICU
patients with COVID 19 infections and may be related
to poot prognosis.”’

Blood vessel dysfunction and clot formation (as
suggested by high D-dimer levels) are thought to play a
significant role in mortality, incidences of clots leading
to pulmonary embolisms and ischemic events within the
brain have been noted as complications resulting in death
in patients infected with SARS-CoV-2.

Infection appears to produce a sequence of
vasoconstrictive responses in the body, constriction of
blood vessels within the circulation has been posited as a
mechanism during which oxygenation decreases alongside
the presentation of viral pneumonia.

Another common cause of death are problems related to
the kidneys —SARS-CoV-2 directly infects kidney cells,
as confirmed in post-mortem studies.

Acute kidney injury is a common complication and
reason for death; this is often more significant in patients
with already compromised kidney function, especially
in people with pre-existing chronic conditions such
as hypertension and diabetes which specifically cause
nephropathy eventually.

Autopsies of individuals who died of COVID 19 have
found diffuse alveolar damage (DAD) and lymphocyte
suppressing inflammatory infiltrates within the lung.®

Based on the cells that are probably infected, COVID-19
can be divided into 3 phases that are identical to different
stages of the disease.
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Figure 4: Algorithm for triaging patients admitted to the ER for
a suspected.?®
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Stage 1: Asymptomatic state (initial 1-2 days of infection)

Stage 2: Upper airway and conducting airway response
(next few days)

Stage 3: Hypoxia, ground glass infiltrates and progression
to Respiratory Distress Syndrome (ARDS)

IMMUNOPATHOLOGY

Although SARS-COV-2 contains a tropism for ACE2-
expressing epithelial cells of the respiratory tract, patients
with severe COVID 19 have symptoms of systemic
hyper inflammation. Laboratory findings of elevated
1L-2, IL-7, IL-6, granulocyte-macrophage colony-
stimulating factor (GM-CSF), interferon-y inducible
protein 10 (IP-10), monocyte chemo attractant protein
1 (MCP-1), macrophage inflammatory protein 1-o (MIP-
la) and tumor necrosis factor-a (TNF-o) indicative of
cytokine release syndrome (CRS) suggest an underlying
immunopathology.”

Additionally, individuals with COVID 19 and acute
respiratory distress syndrome (ARDS) have classical
serum biomarkers of CRS, including elevated C-reactive
protein (CRP), lactate dehydrogenase (LDH), D-dimer
and ferritin.”

Systemic inflammation leading to vasodilation, allowing
inflammatory lymphocytic and monocytic infiltration
of the lung and the heart. Particular, pathogenic GM-
CSF-secreting T-cells were shown to correspond with
the improvement of inflammatory IL-6-secreting
monocytes and severe lung pathology in COVID
19 convalescents. Lymphocytic infiltrates have been
reported at autopsy.”®

EPIDEMIOLOGY

Several steps are commonly used to quantify mortality.
These numbers vary by region and over time and are
impacted by the volume of testing, healthcare system
standard, treatment options, time since the inceptive
outbreak and public attributes such as age, gender
and overall health. The death-to-case ratio reflects the
no. of deaths divided by the no. of diagnosed cases
in a specified time interim. Based on Johns Hopkins
University statistics, the global death-to-case ratio is 7.0%
(2,57,301/36,63,911) as of 6 May 2020. The number
varies by region (Figure 5-9).%

Other steps include the case fatality rate (CFR), which
contemplates the percent of diagnosed people who die
from a disease and the infection fatality rate (IFR), which
contemplates the percent of infected people (diagnosed
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and undiagnosed) who die from a disease.

These statistics are not time-bound and follow a particular
population from infection by case resolution. Many
scholars have attempted to seek out the numbers for
specific populations.

Outbreaks have come about in prisons due to jam-packed
and an inability to implement requisite social distancing.”
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Figure 5: Total confirmed cases over time and Total deaths
over time.
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Figure 8: Total confirmed cases over time

Daily and total confirmed COVID-19 deaths, World

350,000

300,000

250,000

200,000

150,000

100.000

50,000

Daily naw confirmed deaths

Dec 31, 2019 Feb 10, 2020 Mar 21, 2020

Apr 30, 2020 May 27, 2020

D e = Last updated 2

Figure 9: Total deaths over time.

In the United States, the prisoner population is aging and
many of them are at high risk for poor outcomes from
COVID-19 due to high rates of pre-existing heart and
lung disease, poor access to high-class healthcare.”

INFECTION FATALITY RATE (IFR)

Our World in Data, as of March 25, 2020, the infection
fatality rate (IFR) cannot be accurately calculated. In
February, the World Health Organization estimated
the TFR at 0.94%, with a confidence interval between
0.37% to 2.9%.

The University of Oxford Centre for Evidence-Based
Medicine (CEBM) estimated a worldwide CFR of 0.72
% and IFR of 0.1% to 0.36%. According to CEBM,
random antibody testing in Germany suggested an IFR
of 0.37% (0.12% to 0.87%) there, but there have been
concerns about false positives.”

Firm lower limits of infection fatality rates have been
established in a no. of locations. In NYC, with a
population of 8.4 million, as of May 7, 14,162 (0.17%
of the population) died from COVID-19. In Bergamo
province, where 0.57% of the population died. To get
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a clear view of the no. of individuals infected by initial
antibody testing, yet no valid scientific reports are based
on any of them.

GENDER DIFFERENCES

The influence of the pandemic and its mortality rate
are unrelated for men and women. Mortality is higher
in men in studies overseen in China and Italy.’**® The
higher risk for men seems in their 50s and set out to
taper off at 90. In China, the death rate was 2.8 % for
men and 1.7 % for women. The exact reasons for this
gender-difference are not well known, but genetic and
behavioral factors could be a reason.

Gender-based immunological differences, a lower
prevalence of smoking in women and men evolving
co-morbid states such as hypertension at a younger age
than women could have put up to the higher mortality
in men. In Europe, of those infected with COVID-19,
57% were men; of those infected with COVID-19 died,
72% were men.”’

As of April 2020, the U.S. government is not following
gender-related details of COVID-19 infections. Research
has shown that viral ailments like Ebola, HIV, influenza
and SARS affect men and women differently.””

A higher proportion of healthcare assistant, particularly
nurses, are women and have a higher possibility of being
exposed to the virus.”® School closures, lockdowns and
reduced ingress to healthcare following the 2019-20
coronavirus pandemic may differentially affect the
genders and possibly overstress existing gender disparity.

ETHNIC VARIANCES

In the US., a greater proportion of deaths due to
COVID-19 have occurred among African Americans.”
Systemic factors that prevent African Americans from
carrying out social distancing comprise their gathering in
crowded inadequate housing and key jobs such as public
transit employees and health-care workers.

Greater prevalence of lacking health assurance and care
and of primary conditions such as diabetes, hypertension
and heart disease also increase their risk of death.*
Similar matters affect Native American and Latino
communities.” Leaders called for efforts to research and
address the disparities.”!

PRE-EXISTING RESPIRATORY PROBLEMS

Individuals with pre-existing respiratory problems is
infected with COVID-19, are at greater risk for severe
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symptoms. COVID-19 also poses a greater risk to people
who misuse methamphetamines and opioids, as their drug
use may have caused lung damage.

CONCLUSION

This review shows a holistic picture of the current study
in response to the outbreak of COVID-19. During this
eatly period, many studies have been published exploring
the epidemiology, causes, signs and symptoms and
diagnosis and prevention and control of the coronavirus
disease.

Most studies cornerstone on the epidemiology and
potential causes.

However, studies investigating prevention and control
steps have begun to constantly increase. The COVID-19
pandemic is spreading rapidly, the case rates and
CFRs continue to change instantly. Identifying clinical
characteristics, developing and identifying relevant
diagnostic criteria and providing efficacious treatment
and management is crucial for overcoming the pandemic.
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